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Entertainment content complementary to a musical recording is delivered to a user's computer by means 
computer network link. The user employs a browser to access the computer network. A plug-in for the brc 
to control an audio CD or other device for playing the musical recording. A script stored on the remote coi 
accessed over the network is downloaded. The script synchronizes the delivery of the complementary en 
content with the play of the musical recording. 
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/* 

* FUZZY CD ID 

* (c) 1996-1998 ION Inc. 
* 

* by Ty Roberta 
V 

#include <stdio.h> 
#include <3tdlib.h> 
finclude <time.h> 

struct fuzzyCDid | 

short numberT racks; // start time in 

milliseconds 

unsigned short I uzzlengthf 1001 ; 

>; 

typedef struct fuzzyCDid fuzzyCDid, *fuzzyCDidPtr; 

// structure of a cd track with all times stored in milliseconds 

struct cdtrack { 

long beginMa; /J start time in milliseconds 

long endMs; // end time in milliseconds 

long lengrhMs; // length in milliseconds 

); 

typedef struct cdtrack cdtrack, # cdrrackPtr; 

struct cd ( 

short number Tracks; 
cdtrack track [100]; 

); 

typedef struct cd cd, *cdPtr; 

void CreateFuzzyId( fuzzyCDidPtr fid, cdPtr cd ); 

float FuzzyHatcM fuzzyCDidPtr fidl, fuzzyCOidPtr fid2 ); 

// SUBROUTIKES 

void CreateFuzzyId( fuzzyCOidPtr fid, cdPtr cd ) 
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long i; 



// first copy in the number of tracks 
£ id- >number? racks - cd->numberTracks; 

for(i=0;i<f id->numberTracks;i++) { 

// shift left and create a MSB length thats not exact 

fid->fuzrlengthti3 c {short) (cd- 
>track[i j . lengthMs»8) ; 
} 

} 

float FuzzyMatchC fuzzyCOidPtr fidl, fuzzyCOidPtr fid2 > 

{ 

long fidmatchecr - 0, fidmatchtotal - 0; 

short i, trackcnt; 

float tnatchpercent; 

// find the larger number of tracks 

trackcnt « f idl->numberTracks<f id2->numberTracks ? fid2- 
>numberTracks : f idl->numbertracks; 

U cycle thru the tracks accumulating error and total 
comparedtimes 

for(i-0;i<trackcnt;i++) ( 

if (<i < fidl->numberTracks) && (1 < fid2- 
>numberTracks) 1 { 

fidmatcherr +- abs <f idl->f uzzlength(i) - fid2- 

>fuzzlength(i] J ; 

fidmatchtotal ♦= f idl->fuzzlength(l) ; 
} else if (i >- f ld2->numberTracks> { 

fidmatcherr += f idl->fuzzlength{i] ; 

fidmatchtotal +~ f ldl->fuzzlength [i] ; 
} else if (i >- fidl->numberTracks) ( 

fidmatcherr +» f id2->fuzzlength[i] ; 

fidmatchtotal +- f id2->fuzzlength ( i] ; 

) 

> 

if (fidmatcherr > 0) { 

matchpercent « 100 - 
{( (float) fidmatcherr/ (float) fidroatchtotal) *100) ; 

} else { 

raatchpercent * 100; 

> 

return matchpercent; 

) 
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void main (void) 
i 

short i; . 

float matchpercent ; 

// create global structures for two complete cds with up to 
100 tracks 

cd cd2id; 
fuzzyCDid fidcd2id; 
cd cdFromDB; 

fuzzycDid f idcdFromOB; 

printf ("Test #1 will compare two CDs that are exactly the 
same\n\n") ; 

// put in some test values for the cd track lengths 

// since these are in ms, its basically 60000 - 1 minute 

cd2id.track(0) .lengthMs » 121323; 
cd2id. track ( 1] .lengthMs - 234565; 
cd2id. track 121 .lengthMs = S6G437; 
cd2id. track (3]. lengthMs - 245120; 
cd2id. track [<] .lengthMs - 20000; 
cd2id. track [5] -lengthMs * 120386; 
cd2id. track! 6] .lengthMs c 3234 53; 
cd2 id. number Tracks * 7; 

for < i=l ; i<cd2 id . numberTracks ; i ( 

printf CCD »1: Track = %d length in minutes « %f\n w 
i , ( float ) cd2 id . track I i ] . lengthMs / 60000 . 0 > ; 

) 

printf r\n B ) * 

cdFromDB. track [0] .lengthMs = 121323; 
cdFromOB. track [1] .lengthMs - 234565; 
cdFromDB. track[2] .lengthMs * 566437; 
cdFromDB. track(3] .lengthMs - 245120; 
cdFromDB. track [4] -lengthMs = 20000? 
CdFromDB. track[5] .lengthMs - 120386; 
cdFromDB. track[6) .lengthMs •= 323453; 
cdFromDB. numberTracks - 7; 

f or ( i=l ; i< cdFromDB . numberTracks; ( 

printf ("CD #2: Track « %d length in minutes *» %f\n n 
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i, (float)cdFromDB.track[i) .lengthHs/€0000.0 ); 

) 

CreateFurzyId< &fidcd2id, £cd2id ); 
CreateFuzzyId( & f idcdFromDB , fccdFroinDB ); 

matchpercent - FuzzyMatcM 6fidcd2id, &f idcdFromDB ); 
print f ("The cd's matchpercent was computed as=%f*\ 
matchpercent) ; 

printf C\n"J; 
print f ( w \n w ); 

print t ("Test #2 will compare two cd that are nearly the 
same\nexcept they have diffcnt % of tracks \n H )i 

// puz in some test values foe the cd track lengths 

// since these are in ns, Its basically €0000 = 1 minute 

cd2id. track (0 ] .lengthNs - 121323; 

cd2id.tracktl] .lengthMs - 234565; 

cd2id,track{2] .lengthMs - 566437; 

cd2id.track(3] .lengthMs * 245120; 

cd2id.track(4) .lengthMs ~ 20000; 

cd2id.trackf 5) .lengthMs - 120386; 

cd2id.track(6l .lengthMs - 323453; 
cd2id.nuioberTracks =* 7; 

for (i=l;i<cd2id.numberTracks ji*+) { 

printf ( "CD 11; Track - %d length in minutes -%f\n" 
i, (float)cd2id.track[iJ . lengthMs /60 000.0 ); 

) 

printf r\n")? 

cdFromOB.track(0] .lengthMs - 121323; 
cdFroraOB. trackU] -lengthMs = 234565; 
cdFromDB.track(2] .lengthMs « 566437; 
cdFromDB.tracfc(3 J .lengthMs » 24S120; 
cdFromOB.track(4] .lengthMs - 20000/ 
cdFromDB. track(5 J .lengthMs - 120386; 
cdFromDB. numb erT racks » 6; 

for (i=l;i<cdFroraDB.numberTracks;i++) ( 

printf ("CD 12: Track * Id length In minutes - %f\n" 
i, (float)cdFroioDB.track(i] . lengthMs/ 600 00.0 ); 

) 

CreateFuzzyId( &fidcd2id r tcd2id ); 
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CreateFuzzyldf if idcdFromDB, icdFroiaDB ); 
matchpercent - Fuz2yMatch< &fidcd2id, &f idcdFromDB ); 

printf ("The cd's matchpercent vas computed 
as*% f ° , matchpercent ) ; 
printf C\n B ); 
printf ("Nn"); 

printf ("Test #3 will compare two cd that are not the 
same\n\n") ; 

// put in some test values for the cd track lengths 

// since these are in ms, its basically 60000 = 1 minute 

cd2id.track[0) -lengthMs = 34213; 

cd2id.track(lj -lengthMs « 334S65; 

cd2id.track(2] .lengthMs - 231423; 

cd2id.trackT3j .lengthMs = 134122; 

cd2id.track(<lj -lengthMs = 2342; 

cd2 id. track{ 5] -lengthMs = 3487; 

cd2id.track[6] .lengthMs « 9976; 

cd2 id* number Tracks - 7; 

for <i«l; i <cd2 id. numb erTracks;i <*■•»-) { 

printf ("CD 11: Track - %d length in minutes - %f\n", 
i, (float) cd2id.t rack [i] . iengthMs/60000.0 ); 

) 

printf ( tt \n"); 

cdFromDB. track (0] .lengthMs « 121323; 

cdFromDB- track [1 J. lengthMs » 234565; 

cdFromDB, track [2 1 -lengthMs - S66437; 

cdFroraDB.track(3J -lengthMs - 245120; 

cdFroraDB. track [4] -lengthMs - 20000; 

cdFromDB. track [5] -lengthMs - 1203B6; 

cdFromDB. track (6) -lengthMs - 323453; 
cdFromDB. number Tracks - ef- 



fort i=l ; KcdFromDB.numberTracks ; ) [ 

printf < B CD #2: Track - %d length in minutes - %f\n", 
i # (float) cdFromDB. track [i] .lengthMs / 60000. 0 ); 

) 

CreateFurzyId( 4fidcd2id, &cd2id); 
CreateFuizyId( &f idcdFroiaOB, scdFromDB); 

matchpercent - FuzzyMatch( &fidcd2id, &f idcdFromDB ); 



printf (The cd's matchpercent was computed 
as»%f matchpercent) ; 
) 
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/* 

♦ EXACT MATCH CD 10 

* O 1996-1998 ION Inc. 



+ by Ty Roberts 
*/ 

^include <stdio.h> 
# include <stdlib.h> 
ftinclude <time.h> 

struct cdid{ 

long id [2J; 

}; 

typedef struct cdid cdid, * cdidPtr; 

// structure of a cd track with all times stored in milliseconds 

struct cdtrack{ 

long boginN9; // start time in mi li seconds 
long endMs; // end time in milliseconds 

long lengthMs; //length in Miliseconds 

>; 

typedef struct cdtrack cdtrack, *cdTrackPtr; 

struct cd { 

short numbertracka; 
cdtrack trackflOO]; 

); 

typedef struct cd cd, *cdPtr; 

void CreateUniqueld ( cdidPtr cid f cdPtr cd J; 
// SUBROUTINES 

void CreateUniqueld ( cdidPtr cid, cdPtr cd ) 
{ 

long i, t, n; 

t - 0; 
n - 0; 
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for ( i=0;i<cd->numberTracks;i++) ( 

// shift left and create a MSB length thats not exact 
t += cd->track(i) .lengthMs; 

n cd->track[i) .beginMs + cd->track[il .endMs; 

) 

cid->id[0J » t«10+cd->nuniberTracks; 
cid->id[l) - n; 



void main (void) 
I 

shore i; 

short match test; 

// create global structures for two complete cds with up to 
100 tracks 

cd cd2id; 
cdid cd20ID; 

cd cdrromDB; 
cdid cdFromDBUID; 

print f ("Test *1 will compare two cd that are exactly the 
same\nW) ; 



// put in some test values for the cd track lengths 



// since thos 
cd2id,track[0 
cd2id. track [1 
cd2id.track(2 
cd2id.track[3 
cd2id.track[4 
cd2id.track[S 
cd2id.track[6 



cd2id, 
cd2id, 
cd2id< 
cd2id, 
cd2id, 
cd2id, 
cd2id, 
cd2id, 



track [0 
track [1 
track (2 
track [3 
track M 
track[5 
track [6 
track[0 



are in ms, its basically 60000 ~ 1 minute 

•beginMs « 0; 

.beginMs = 100001; 

.beginMs ~ 231001 

.beginMs ~ 345001 

.beginMs ~ 435001; 

.beginMs - 460001; 

.beginMs - 590001; 

.endMs - 100000; 

.endMe = 23X000; 

.endMa - 345000; 

♦endMs * 435000; 

.endMs « 460000; 

.endMs =* 590000; 

• endMa - €50000; 

-lengthMa - cd2id. track [0] .endMs 



cd2id.track[01 .beginMs; 
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cd2id.track[XJ .XengthMs - cd2id. track [II .endMs - 
cd2id. track [XJ .beginMs; 

cd2id.track(2J .lengthMs « cd2id.track{21 .endMs - 
cd2id.track(2) .beginMs; 

cd2 id. track (3 J. XengthMs » cd2id. track(3J .endMs - 
cd2id. track [31 .beginMs; 

cd2id.track(4 J. XengthMs - cd2id.track[4} .endMs - 
cd2id.track[4J .beginMs; 

cd2id. track (5} .lengthMs » cd2id. track (5) .endMs - 
cd2id.track[5) .beginMs; 

cd2id. track 16] . lengthMs • cd2id.track[6J .endMs - 
cd2id.track|6) .beginMs; 

cd2id.numberTracks = 1; 

f or ( i-i ; i<cd2id. nuraberTracks; i++) { 

printf ("CD #X: Track * Id iength lnminutes = IfAn* , 
i, (floac)cd2id.track[iJ .lengthMs/ 60000. 0 }; 
} 

printf C\n")i 

cdFromDB. track [0] .beginMs » 0; 
cdFromDB. track [1] .beginMs - 100001; 
cdFromOB. track [2J. beginMs = 231001; 
cdFromDB. track [3] .beginMs - 34S001; 
cdFromDB. track [4] .beginMs - 435001; 
cdFromDB. track [5] .beginMs • 460001; 
cdFromDB. track [6] .beginMs = 590001; 
cdFromDB. track [0) .endMs = 100000; 
cdFromDB. track [X] .endMs » 231000; 
cdFromDB. track [2] -endMs - 345000/ 
cdFromDB. track 13] .endMs «= 435000; 
cdFromDB.track[4J .endMs = 460000; 
cdFromDB.track[5] .endMs = 590000; 
cdFromDB. track [6] .endMs « 690000; 

cdFromDB. track {0] .lengthMs - cd2id.track[0] .endMs - 
cd2id. track [0] .beginMs; 

cdFromDB. track [1] .lengthMs = cd21d.trackCX) .endMs - 
cd2id.track(13 .beginMs; 

cdFromDB. track[2] .XengthMs - cd2id. track (2] .endMs - 
cd2 id . track [21. beginMs ; 

cdFromDB. track (3] .XengthMs * cd2id. t rack [3] .endMs - 
cd2id. track {3| .beginMs; 

cdFroraDB. track (4] .XengthMs » cd2id. track (4) .endMs - 
cd2id. track[4J .beginMs; 

cdFromDB. track (51 .XengthMs - cd2id.track[51 .encMs - 
cd2id.track[5) .beginMs; 
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cdFromDB.track{6) . lengthMs *> cd2 id. track | 61 .endMs - 
cd2id. track [61 .beginMs; 

cdFromDB.numberT racks - 7; 



f or (i=l;i<cdf romDB.numberTrack3/i++) ( 

printf ("CD #2: Track = *d length inminutes * %f\n", 
i, (float) cdFromDB. track (i ) . lengthMs/60000.0 ); 
1 

CreateUniqueldt Scd2UI0, &cd2id ); 

printf < "Unique ID for CD #1 ° %d%d\n°, cd2UID.id [0 j , 
cd2UID.id[l] ); 

CreateOniqueId( ficdFromDBUID, fccdFromDB ); 
printf( "Unique ID for CD #2 - %d%d\n a , cdFromDBUID. id [0] , 
cdFromDBUID.id(l] >; 

matchtest « (cd2UID. id(0] -« cdFromDBUID. id [0] ) && 
(cdZUID.id(lJ =*> cdFramDBUID. id[l]) ; 

printf ("The cd f s match if result is non zero 
mat chxesult=%d w , matchtest) ; 

printr C\n"); 

printf ("\n w ); 

printf ("Teat 12 will compare two cd that are nearly the 
saroeXnexcept they have diffent # of tracks \n w ); 

// put in some test values for the cd track lengths 

// since thes are in ens, its basically 60000 « 1 minute 

cd2id.track(Q) .beginMs « 0; 

cd2id.track[l].beginMs » 100001; 

cd2id. track(2) .beginMs - 231001; 

cd2id.track{3] .beginMs = 345001; 

cd2id.track(4).beginMs - 435001; 

cd2id.track[5).beginMs « 460001; 

cd2id.track[61.beginMs - 590001; 

cd2id.track(0). endMs - 100000; 

cd2id*track(l] .endMs * 231000; 

cd2id*track[2). endMs - 345000; 

cd2id.track(3] .endMs - 435000; 

cd2id. track (4) .endMs - 4 60000; 

cd2id.track(5] .endMs - 590000/ 
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cd2id. track{6) .endMs ~ 690000; 



cd2id. track [0] .lengthMs 
cd2id, track [0] .beginMs; 

cd2id . track [ 1 } . lengthMs 
cd2id.track[l] .beginMs; 

cd2id. track [2 J .lengthMs 
cd2id.track[2] .beginMs; 

cd2id.track(3) .lengthMs 
cd2id.track(3) .beginMs; 

cd2id. track [4) .lengthMs 
cd2id.tracfc(4J .beginMs; 

cd2id. track [5] .lengthMs 
cd2id.track[5) .beginMs; 

cd2id. track [6] .lengthMs 
cd2id. track [6] .beginMs; 

cd2id. numberTracks ■» 7; 



• cd2id.track(0) -endMs - 

- cd2id.track[l] .endMs - 

- cd2id.track[21 .endMs - 

* cd2id.track[3] .endMs - 
« cd2id.track[4J .endMs - 

- cd2id.track[5] .endMs - 
" cd2id.track(6J .endMs - 



for ( i<cd2 id . numberTracks ; i++) ( 

printf CCD #1: Track - Id length inmlnutes 
i, (float)cd2id.trackti) . lengthMs /600O0.0 ); 
} 



printf C 
cdFromDB. 
cdFromDB, 
cdFromDB, 
cdFromDB, 
cdFromDB, 
cdFromDB, 
cdFromDB , 



track[0] 
track[l] 
track[2] 
track(3] 
track[4] 
track[5) 
track(6] 



.beginMs 
.beginMs 
.beginMs 
.beginMs 
.beginMs 
.beginMs 
.beginMs 



0; 

100001; 
231001; 
345001; 
435001; 
460001; 
590001; 



cdFromDB, 
cdFromDB. 
cdFromDB, 
cdFromDB, 
cdFromDB, 
cdFromDB. 



tracktO] 
track[l] 
track(2] 
track(3] 
track(4] 
track[5] 



.endMs 
.endMs 
.endMs 
.endMs 
.endMs 
.endMs 



100000; 
231000; 
345000; 
435000; 
460000; 
590000; 



cdFromDB. track [0] .lengthMs = cd2id.track[0) .endMs - 
cd21d. track [0J .beginMs; 

cdFromDB. track [ 11 , lengthMs - cd2id.track[l] .endMs - 
cd2 id. track fl) .beginMs; 

cdFromDB. track[2] .lengthMs * cd2id.trackI2) .encWs - 
cd2id. track (21 .beginMs; 
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cdFroraDB.track[3) . lengthMs - cd2id. trackf 3] .endMa - 
cd2id.track(3) .beginMa; 

cdFromDB. track [4 J .lengthMs - cd2id. track[4 ] .endMs - 
cd2id.track(4) .beginMs; 

cdFromDB.track(5] . lengthMa « cd2id. track! 5} <endMs - 
cd2id.track[5} .beginMs; 

cdFromDB.numberTracks • 6; 

for (i-l;i<cdFroraDB.nuraberrracks;i++) { 

printf ("CO #2: Track - %d length inminutes - %f\n" 
i, < float) cdFromDB.track(i) ♦lengthMs/6OG00. 0 ); 
) 

CreateUniqueId< £cd2UID, &cd2id ); 

printf { "Unique 10 for CD #1 - %d%d\n*, cd2UID. id(0) , 
cd2UID,id[l] ); 

CreateUniqueId< ScdFromDBUID, tcdFroiuDB ); 
printf { "Unique 3D for CD #2 - %d%d\n", cdFromDBUID . id ( 0 ) , 
cdFrorcDBUID.id(l) ); 

raatchtest « |cd2UID. id[0) cdFromOBOID.id[0) ) && 
(cd2UID.id(ll == cdFromDBUID. id{l) } ; 

printf ("The cd*s match if result is non zero 
ova tchxesult=*%d w , raatchtest) ; 
printf r\n"); 
printf <"\n"); 

> 
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